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by a simple mass-law equation yielding the ionization constant of
calcium proteinate. But as tfiey have further pointed out (McLean
and Hastings, '35b), this equilibrium is affected by such variables as
pH, temperature, albumin to globulin ratio (for want of a better term
to express differences in the quality of serum protein), and mag-
nesium. Since hyperirritability and tetany intervene when the concen-
tration of ionized calcium is even slightly reduced from the physio-
logical range, about 4.25 to 5.25 mg. per 100 cc. of serum, it is ap-
parent that a well-regulated mechanism must exist to maintain con-
stancy as respects this factor. As implied previously, the parathyroid
glands play the most prominent role in this function. Parathy-
roidectomy causes a reduction of ionized calcium and parathormone
increases the level above normal.
But the regulatory action of the parathyroids is dependent upon
the calcium and phosphorus content of the diet, as well as the vitamin
D intake. When the vitamin D intake is inadequate calcium-low diets
always cause a decrease in total serum calcium, and presumably a
diminution in the ionized moiety since hyperirritability intervenes.
The same effect is caused by adding considerable amounts of phos-
phorus to a diet containing calcium. Presumably this is explainable
on the basis of calcium rphosphorus ratios, already discussed. The roles
of acid-base equilibria, serum protein, and other factors are of less
practical significance and are afield from the present problem.
The role of magnesium in tetany has not been clarified although
there is scarcely any doubt that a deficiency of this element causes a
unique tetanic syndrome. As reported by Hoobler, Kruse and Mc-
Collum ('37) the diffusible (ionized) calcium of magnesium-deficient
dogs, although reduced, did not reach the critical tetanic range. The
reduction in diffusible magnesium was marked. Hence it was con-
cluded that ". . . the tetanic syndrome of magnesium deficiency was
closely associated with the extremely low concentration of magnesium
ions in the blood."
It is significant that Hirschfelder ('34) observed low serum mag-
nesium values (0.9 to 1.37 mg. per cent) in all of a series of 10 patients
manifesting muscular twitchings or convulsions. The cases were diag-
nosed as follows: i parathyroid tetany, 2 epilepsy, i cerebral injury,
the others acute or chronic nephritis. Three of the latter were given
magnesium sulfate orally. This was followed by a rise of serum mag-
nesium to 3.3-5.8 mg. per cent and a disappearance of the nervous
symptoms.
"Grass Tetany' in Cattle: Although Hirschfelder's observations
stand practically alone as respects indications of hyperirritability from
magnesium deficiency in humans, there is a form of tetany in cattle
known in Holland as "grass tetany," which is sufficiently extensive